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1 . The art rejections based on Fujumura and EP 763 532 have been withdrawn in view 
of Applicants' arguments. In Fujumura and EP'532, the information is recorded by 
applying electric fields to the liquid crystal material, which is entirely different from 
the basis concept of the claimed invention. The information of the present invention 
is recorded by application of thermal energy. 

2. The art rejections based on Shimizu in view of Fujumura are maintained. 

3. The 112 claim rejections have been withdrawn in view of the present amendment. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 13, 16, 17, and 19-23 are rejected under 35 U.S.C. 102(b) as anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over EP 860 417. Hanna et 
al (US 6,174,455) will be relied on as an equivalent form of EP 860 417 for 



convenience. 
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Hanna '455 teaches a space light modulating device comprising a substrate, 
a pair of electrodes, a liquid crystalline charge transfer material filled into a gap 
between the electrodes (example 5). Hanna '455 teaches the electrodes made from 
ITO which is transparent to light. Hanna '455 discloses the liquid crystal material 
comprising 2-(4'-octylphenyl)-6-dodecyloxynapthalene (example 5). Likewise, the 
rod-shape and charge transport property would be inherently present as like material 
has like property. Information is recorded by application of thermal energy to the 
area of the medium and recorded information can be read by detecting a change in 
current value upon light irradiation in accordance with the light modulating device as 
evidenced by Hanna et al (US 6,224,787). A gap between the electrodes is about 2 
microns (example 5). Since the optical modulating device of Hanna '455 comprises 
the same liquid crystal material and the gap between the electrodes having a 
thickness within the range as disclosed in the present specification, it is the 
examiner's position that the thickness of the gap between the electrodes would be 
inherently smaller than a domain size of the liquid crystal compound in a cooled 
state from the isotropic phase in a final state. It seems from the claim, if one meets 
the structure recited, the properties must be met or Applicant's claim is incomplete. 
Accordingly, Hanna '455 anticipates or strongly suggests the claimed subject matter. 
7. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over EP 860 417 
as applied to claim 13 above, in view of EP 763 532. Hanna et al (US 6,174,455) 
will be relied on as an equivalent form of EP 860 417 for convenience. Hanna '455 
does not specifically disclose a liquid crystal material comprising 2-(4'- 
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heptyloxyphenyl)-6-dodecylthiobenzothiazole. EP 763 532, however, teaches a 
space light modulator comprising a pair of electrodes, a liquid crystalline charge 
transfer material filled into a gap between the electrodes (figure 1). EP'532 teaches 
the liquid crystal material made from 2-(4'-heptyloxyphenyl)-6- 
dodecylthiobenzothiazole. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to substitute 2-(4'- 
heptyloxyphenyl)-6-dodecylthiobenzothiazolefor 2-(4'-octylphenyl)-6- 
dodecyloxynapthalene since two compounds have been shown in the art to be 
recognized equivalent liquid crystal materials for use in space light modulators. 

8. Note that a declaration under 37 CFR 1 . 1 32 was filed on 07/20/2005 for establishing 
the invention disclosed but not claimed in the Hanna '455 reference was derived 
from Junichi Hanna of this application and is thus not an invention "by another". 
However, the obviousness rejections will not be withdrawn until a translation of a 
foreign priority document JP 1 1-002955 is submitted to make EP 860 417 available 
as 102(a) prior art. 

9. Claims 13, and 16-23 are rejected under 35 U.S.C. 103(a) as being obvious over EP 
864 631 in view of Kawasumi et al (US 5,645,758). Hanna et al (US 6,224,787) will 
be relied on as an equivalent form of EP 864 631 for convenience. 

Hanna '787 teaches an optical sensor comprising a substrate, a pair of 
electrodes, a liquid crystalline charge transfer material filled into a gap between the 
electrodes (figure 13). Hanna '787 teaches the electrodes made from ITO which is 
transparent to light. Hanna '787 discloses the liquid crystal material comprising 2- 
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(4'-octylphenyl)-6-dodecyloxynapthalene and 2-(4'-heptyloxyphenyl)-6- 
dodecylthiobenzothiazole (examples 1 and 2). Likewise, the rod-shape and charge 
transport property would be inherently present as like material has like property. 
Hanna '787 teaches that the information is recorded by application of thermal energy 
to the area of the medium and recorded information can be read by detecting a 
change in current value upon light irradiation (column 377, lines 25-30). Hanna 787 
does not teach a thickness of the gap between the electrodes. Kawasumi, 
however, discloses an optical recording medium comprising a substrate, a pair of 
electrodes, a liquid crystal material filled into a gap between the electrodes as shown 
in figure 103. The information is recorded by using laser head (column 36, lines 39- 
41). Kawasumi discloses a gap between the electrodes having a thickness of 12 
microns within the range as disclosed in the present specification (example 5). 
Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use the information recording medium having a gap 
between the electrodes with a thickness as described by Kawasumi motivated by the 
desire to provide the optical shutter with a high-speed response characteristics. 
Since the resulting information recording medium of Hanna '787 as modified by 
Kawasumi comprises the same liquid crystal material and the gap between the 
electrodes having a thickness within the range as disclosed in the present 
specification, it is the examiner's position that the thickness of the gap between the 
electrodes would be inherently smaller than a domain size of the liquid crystal 
compound in a cooled state from the isotropic phase in a final state. It seems from 
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the claim, if one meets the structure recited, the properties must be met or 
Applicant's claim is incomplete. 

10. It is suggested that the translation of a foreign priority document JP 1 1-002955 is 
required to make EP 864631 available as 102(a) prior art. A declaration under 37 
CFR 1 .132 that any invention disclosed but not claimed in the reference was derived 
from the inventor of this application and is thus not an invention "by another" is 
further needed to overcome the obviousness rejections. 

11. Claims 13, and 16-23 are rejected under 35 U.S.C. 103(a) as being obvious over 
Kawasumi et al (US 5,645,758) in view of EP 763 532. Kawasumi discloses an 
optical recording medium comprising a substrate, a pair of electrodes, a liquid crystal 
material filled into a gap between the electrodes as shown in figure 103. The 
information is recorded by using laser head (column 36, lines 39-41). Kawasumi 
teaches the electrodes made from ITO which is transparent to light. Kawasumi 
discloses a gap between the electrodes having a thickness of 12 microns within the 
range as disclosed in the present specification (example 5). Kawasumi does not 
disclose the use of the liquid crystal as set forth in the claims. EP '532, however, 
teaches an optical sensor comprising a pair of electrodes, a liquid crystalline charge 
transfer material filled into a gap between the electrodes (figure 1). EP'532 teaches 
the liquid crystal material made from 2-(4'-heptyloxyphenyl)-6- 
dodecylthiobenzothiazole. Likewise, the rod-shape and charge transport property 
would be inherently present as like material has like property. Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention 
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was made to substitute 2-(4'-heptyloxyphenyl)-6-dodecylthiobenzothiazole for the 
liquid crystal material motivated by the desire to provide excellent in high-quality 
charge transport capability and higher durability. 

Since the resulting information recording medium of Kawasumi as modified by 
EP '532 comprises the same liquid crystal material and the gap between the 
electrodes having a thickness within the range as disclosed in the present 
specification, it is the examiner's position that the thickness of the gap between the 
electrodes would be inherently smaller than a domain size of the liquid crystal 
compound in a cooled state from the isotropic phase in a final state. It seems from 
the claim, if one meets the structure recited, the properties must be met or 
Applicant's claim is incomplete. 

Note that the liquid crystal composition of Kawasumi comprises a liquid 
crystal material and a second substance dispersed therein for effectively forming 
liquid crystal domains. The amendments that exclude the presence of the second 
substance from the liquid crystal composition would exclude Kawasumi as prior art. 
12. Claims 13, and 16-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over JP 09-043581 in view of EP 763 532 and Kawasumi et al (US 5,645,758). 
Shimizu et al (US 5,905,547) will be relied on as equivalent forms of JP 09-043581 
for convenience. Shimizu teaches an information recording medium comprising a 
substrate, a pair of electrodes, a liquid crystalline charge transfer material filled into 
a gap between the electrodes (figure 2). The information is recorded by using laser 
head or electric fields (column 10, line 9-10). Shimizu does not teach the liquid 
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crystal material as set out in the claims. EP '532, however, teaches an optical 
sensor comprising a pair of electrodes, a liquid crystalline charge transfer material 
filled into a gap between the electrodes (figure 1). EP '532 teaches the liquid crystal 
material made from 2-(4'-heptyloxyphenyl)-6-dodecylthiobenzothiazole. Likewise, 
the rod-shape and charge transport property would be inherently present as like 
material has like property. Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to use the liquid crystal 
material as set out in EP '532 motivated by the desire to provide excellent in high- 
quality charge transport capability and higher durability. 

Shimizu does not specifically teach a thickness of the gap between the 
electrodes. Kawasumi, however, discloses an optical recording medium comprising 
a substrate, a pair of electrodes, a liquid crystal material filled into a gap between the 
electrodes as shown in figure 103. The information is recorded by using laser head 
(column 36, lines 39-41). Kawasumi discloses a gap between the electrodes having 
a thickness of 12 microns within the range as disclosed in the present specification 
(example 5). Therefore, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to use the information recording medium 
having a gap between the electrodes with a thickness as described by Kawasumi 
motivated by the desire to provide the optical shutter with a high-speed response 
characteristics. Since the resulting information recording medium of Shimizu /Hanna 
'787/ Kawasumi comprises the same liquid crystal material and the gap between the 
electrodes having a thickness within the range as disclosed in the present 
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specification, it is the examiner's position that the thickness of the gap between the 
electrodes would be inherently smaller than a domain size of the liquid crystal 
compound in a cooled state from the isotropic phase in a final state. It seems from 
the claim, if one meets the structure recited, the properties must be met or 
Applicant's claim is incomplete. 
13. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over JP 09- 
043581 in view of Fujumura et al (US 4,946,260) as evidenced by Clark et al (US 
5,227,905). Shimizu et al (US 5,905,547) is relied on as an equivalent form of JP 
09-043581. Shimizu teaches an information recording medium comprising a 
substrate, a pair of electrodes, a liquid crystalline charge transfer material filled into 
a gap between the electrodes (figure 2). Shimizu teaches the liquid crystal material 
having a chiral smectic C and Clark evidences that a liquid crystal having a chiral 
smectic C is rod-shaped. Therefore, Shimizu discloses the liquid crystal material 
substantially having a rod-shape. Shimizu discloses that information is recorded by 
using laser head (column 10, line 9-10). Shimizu does not specifically teach a 
thickness of the gap between the electrodes. Fujumura, however, discloses an 
information recording medium comprising a substrate, a pair of electrodes, a liquid 
crystal material filled into a gap between the electrodes as shown in figure 1. 
Fujumura discloses a gap between the electrodes having a thickness of 5.19 
microns within the range as disclosed in the present specification (table 5). 
Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use the information recording medium having a gap 
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between the electrodes with a thickness as described by Fujumura motivated by the 
desire to provide the shutter with a high-speed response characteristics. Since the 
resulting information recording medium of Shimizu as modified by Fujumura 
comprises the same liquid crystal material and the gap between the electrodes 
having a thickness within the range as disclosed in the present specification, it is the 
examiner's position that the thickness of the gap between the electrodes would be 
inherently smaller than a domain size of the liquid crystal compound in a cooled 
state from the isotropic phase in a final state. It seems from the claim, if one meets 
the structure recited, the properties must be met or Applicant's claim is incomplete. 
14. The art rejections based on Shimizu in view of Fujumura have been maintained for 
the following reasons. Applicants argue that Shimizu's information is not recorded 
by application of thermal energy. The examiner respectfully disagrees. Shimizu's 
information is not recorded by application of thermal energy or electric fields (column 
10, line 9-10). Therefore, Shimizu is properly combinable to Fujumura to achieve 
the claimed invention. Applicants further argue that Shimizu requires a 
photoconductive layer for charge generation, which is completely different from the 
basic concept of the present invention. The arguments are not found persuasive 
because they are not commensurate in scope with the claims. The "comprising" 
does not preclude the information recording medium from having a photoconductive 
layer as required by Shimizu. Note that Clark is not relied upon as a basis for 
rejection of the claimed invention but rather an evidence to establish that a smectic 
C liquid crystal is substantially rod shaped. 
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Conclusion 



15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai Vo whose telephone number is (571) 272-1485. 
The examiner can normally be reached on Monday through Thursday, from 9:00 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Terrel Morris can be reached on (571) 272-1478. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571- 
272-1000. 
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